In this paper, we analyze the results of the end-user evaluation of a wellness-related mobile application for Symbian OS, the Wellness. With the application, users were able to plan their physical exercise beforehand, keep track of their performed exercise, and share that information to a peer group in real-time or after the exercise. The evaluation was carried out with 15 volunteer test users. Each of them used the application for 6 to 8 days, doing some physical exercise during that period. During the exercise, the users would wear a sports computer and a heart rate meter that communicated with the application in the phone. After the testing period, the users answered a questionnaire about their experiences. The users appreciated the application's basic idea, although the instability of the application deteriorated the quality of the user experience. Moreover, persons who had used similar wireless devices or applications before found the application more usable than those who had little experience of such technology.
INTRODUCTION
Wellness can be considered the personal well-being of a personhis or her quality of life. Wellness technology, on the other hand, deals with goods, devices and technical apparatuses whose purpose is to improve the well-being of a person. Its scope is broad, ranging from ambulatory equipment through hospital devices to a variety of household gadgets and sports equipment.
Wellness technology will become more important in the future as the large generations become older and the average human lifetime expectation grows. It is a widely accepted fact that physical exercise can reduce many health risks, including overweight, diabetes and cardiovascular diseases, and help maintain strength, bone mineral density and many musculoskeletal problems just to mention a few. In the elderly, training improves flexibility and quality of life, and extends the ability of getting along without constant care. [1] In this paper, the scope of the term "wellness" is limited solely to sports technology, meaning the kind of apparatus that are used by athletes, keep-fit enthusiasts, coaches and personal trainers to enable planning training sessions, guiding the trainers, and tracking performance both during and after the sports activities. Before introducing our own mobile Wellness application, we provide two examples of already existing wellness-related applications and services.
The concept of a context-aware health club is presented in [2] . The application is based on a generic platform for context-aware applications. In the paper, a scenario is presented where the system monitors the user in a cycling exercise. The context-aware terminal shows the exercise plan, and a heart rate meter is used during training to record information such as heart rate and speed of the bicycle. The information can only be downloaded to the system after the exercise, so feedback during the training cannot be given. The system includes tools for analyzing the data with a possibility of comparison between different exercises.
Another existing wellness-related application, Wellness Diary (by Nokia) [3] is an S60 application for storing and analyzing wellness-related data collected from everyday life. Wellness Diary can be used for monitoring, tracking and analyzing weight, exercise, number of steps, eating management, fat-%, sleep and more. However, it does not include sensor support so information must be input by hand. The application does not provide guidance during a physical training session, but targets to track wellness on a more general level. It is available to download for free. This paper introduces our own Wellness application (different from Wellness Diary despite similar names), illustrated in Figure  1 . We also provide an analysis of the results of the end-user evaluation of the Wellness application.
WELLNESS APPLICATION
As stated in the Introduction, we need to find ways to strengthen the motivation of people to engage in physical exercise, and moreover, to exercise in a right way. Our technical solution, the mobile Wellness application, aims to accomplish exactly these goals. It was designed as a proof-of-concept solution, whose evaluation might provide insight into the applicability of mobile technology for improving the wellness of humans.
Our Wellness application is an electrical, extended version of a regular sports notebook [4] . It runs on a modern mobile phone (Symbian OS smartphone) and includes features for planning, monitoring and recording different types of physical exercises as illustrated in Figure 1 .
For improved usefulness and usability, sensors are used to keep record of each exercise with detailed information ranging far beyond the capabilities of a regular heart rate meter. Based on sensor information and the selected plan for the workout, Wellness guides the user during her exercise. The application tells the user what type of exercise should be done next, and helps her in staying within the exercise specific target heart rates much like a state-of-the-art heart rate meter (HRM) would. Wellness makes use of peer groups: workout programs (i.e. plans) and results can be shared within a group of peers sharing the same interests. The application also enables following a peer's workout in near realtime. We implemented Wellness to the Symbian S60 platform. In order to perform tasks such as the delivery of context information and community management, Wellness requires external functionality. For this purpose, Plug-and-Play Application Platform (PnPAP) [5] is used. PnPAP is a modular middleware component that provides access to peer communities, seamless use of multiple protocols and connectivities as well as management of several types of context information. Figure 2 shows an operational environment example for Wellness application and PnPAP. The two S60 mobile phones are each connected to a FRWD sports computer via Bluetooth. FRWD includes GPS, barometer and temperature sensors: heart rate can also be read from a separate heart rate transmitter belt.
The mobile phone, FRWD and heart rate transmitter belt form the user's Body Area Network. FRWD produces workout related context information that is processed by PnPAP and the Wellness application as shown in Figure 3 . Using a wireless link, Wellness can download new work-out programs from a peer group in the P2P network, as well as share its own programs and real-time context information. By choosing a suitable protocol (with the help of PnPAP), Wellness can basically connect to any P2P network and any networked peer, including desktop and laptop computers and PDAs. In order to provide some understanding of how large the implemented Symbian software components were, their sizes are shown in Table 1 . These are expressed in terms of the number of source code lines, the sizes of the compiled binaries in bytes, and the components' relative proportions of the implementation's total body of source code and binaries. 
USER TESTING 3.1 Motivation
User testing was conducted in order to evaluate the actual usability of our Wellness application and to find out if this kind of sports application is suitable for mobile devices. We were also interested to find out if the benefits using the application would outdo the additional effort required.
Testing Environment
The small-scale field trial took place from July to October of 2006 in the area of the city of Oulu. Testing concentrated on evaluating the Wellness application in a real usage environment. The users were provided with a Symbian S60 phone (Nokia 6630 or 6680) and a sports computer (FRWD F-500) package including a heart rate transmitter belt. The sports computer was used for both retrieving GPS location and biometric data. GPS data was also taken advantage of in a group-based P2P navigation application that was tested simultaneously with Wellness.
Description of Survey Data and Methods
The testing was realized in groups of three people due to the restricted amount of equipment. There were 15 respondents in total, 3 female and 12 male ones. All the test users were unbiased and volunteered for the evaluation. The testing was started with a kick-off meeting where the background and motivation for the evaluation were presented. Additionally, the equipment was introduced and the test users were given tasks to familiarize with the applications. The kick-off meeting was held for each group separately, which was followed by a test period of 6 to 8 days of unlimited usage of the applications.
The data was collected using questionnaires encompassing many components of system acceptability defined by Nielsen [6] . The questionnaire contained questions on utility (can the system in principle do what is needed), usability (can the system in reality do what is needed), and cost and reliability to determine practical acceptability. Most of the questions were answered on a fourpoint scale (1-4), apart from some exceptions and open questions. On average, the respondents had used smartphones quite often, even more often than P2P applications. After the basic tasks, performed in the kick-off meeting, the users seemed to appreciate the user interface as the averages lean towards 'easy' and 'fast' for each use case. After the testing, the opinions were not as positive as expected. First of all, it was unfortunate that the application had not been used very much by the test users. There were on average less than 3 instances of use per test user during the test period. Editing workout programs and working out were the toprated features, whereas the peer group related features did not seem interesting. Downloading programs and examining peers' workouts in real-time or afterwards were used rarely. Examining one's own workout history was seen as somewhat interesting.
Results

All Test Users
The respondents thought that the estimated total costs for using the service exceeded the benefits. It also seemed that Wellness failed in its goal of motivating people to exercise more -hardly anyone admitted working out more during the evaluation. It should be noted, however, that all the participants already worked out quite intensively and there was little room for more. Most of the people thought Wellness was no or only little better than their previous method of recording workout results. Easiness of use was regarded worse than during the kick-off meeting. Obviously, the features included in the basic tasks were considered easy enough, but the remaining features were not. User satisfaction was not very high, and relatively few would like to continue using Wellness in the future. However, it was encouraging to remark that the test users were not too concerned over sharing their context information in the peer group, which is a profound requirement for using community features in these types of applications. This might have been affected by the fact that people in the same group know each other.
Group Split Based on Heart Rate Meter Use
The test users were also split into two groups: experienced and inexperienced users of heart rate meter (HRM). The hypothesis is that the people that have already used HRMs should be more interested in Wellness than the ones that have not. Usage of a HRM indicates that the user wants to work out efficiently and with discipline. Wellness should match these goals very well, whereas it may be of no use for people who have no interest in monitoring their heart rate during exercise or planning their workout beforehand, for instance.
In the kick-off meeting these two groups had almost equal responses. After free use, however, there is a relatively significant difference in the application usage. It would appear that the extra time among the experienced group was spent working out with the application enabled and examining one's own workout history. Even if the experienced users thought the costs of using Wellness were somewhat unreasonable, they replied that they worked out more and would continue to work out more than the inexperienced users. The experienced users also responded that Wellness was better than their old method, which would indicate that they did see the value in the added services Wellness provided. They also considered Wellness easier to use than the inexperienced users did. It is possible that inexperienced users are not interested in the information any HRM device or Wellness can provide, which is why they find its use more difficult. They also lack usage experiences of HRM devices to compare with Wellness. The experienced users were more willing to continue using Wellness and the grade they gave was significantly higher.
Acceptability of Wellness Application
There were a few open questions in the questionnaire (i.e. freeform answers were requested). When the test users were inquired about sports they thought Wellness is especially suitable for, some replied that the application suits only outdoor sports well: walking with and without sticks, jogging, orienteering, skiing, cycling and roller skating, for example. One test user replied that Wellness is suitable for individual sports but that it helps in supportive exercises in other sports as well. Some users thought the application suits only professionals, whereas others replied that it is suitable for all levels. Wellness was designed to be as generic as possible to suit as many different sports as possible. Apparently, this goal had been met. It was anticipated that having to buy the required hardware and carry the equipment would not appeal to everybody. As the question was open, some respondents probably considered only those sports that they were interested in. It can be concluded that Wellness is suitable for many kinds of sports both outdoors and indoors and at different levels.
Feedback collected from the rest of the open questions revealed that many test users considered Wellness a fine idea, but found the implementation flawed. Everyone thought Wellness was too unstable. The users' loss of patience due to the malfunction may have had a significant effect on their answers, but it is difficult to estimate the extent of the effect afterwards. Many users wanted also better instructions. This was expected, because the test users were not given any further guidance after the kick-off meeting.
Proper instructions would likely have affected the results, because especially for the users not already familiar with S60 user interface it must have been difficult to try navigating through the Wellness GUI. Furthermore, the users were native Finns, but the user interface was in English. Some would have hoped having a Finnish version of Wellness instead. The user interface also received some light criticism. Especially editing workout programs was considered laborious on a phone. The training views were also considered too complex to use during an exercise. Some also considered all the equipment difficult to carry during an exercise. Nonetheless, added features were hoped forpresentation of statistics in a graphical form, for instance. Many wished for more workout programs and templates to start with.
CONCLUSIONS AND DISCUSSION
The instability of Wellness stood out from the users comments being clearly the greatest issue related to the application. It is challenging to determine if the negative responses about the application were in fact due to the instability or something else. Many test users thought the user interface of Wellness was not perfect, and some found it difficult to carry all the required equipment with them during the exercises. Low scores on the usability of the application can at least partly be attributed to the lack of instructions. It seems the kick-off meeting was not sufficient in teaching the users how to use the application. Nonetheless, the users did at least manage to edit programs and workout results, which were the most popular features.
For some reason, the peer group related features were not given very much attention. This can be due to the very limited size of the peer group together with the fact that PnPAP had a flaw that required the sports computer to be turned on if the test user was to join the peer group. The sports computer ran on batteries, and it is likely that the users turned them off whenever not working out. Thus, the users were not joined in the peer group for most of the time, and the responses possibly reflect the inability to find peers to interact with. Larger groups with a longer test period could provide more promising results. There was no evidence for succeeding in the goal of motivating test users to exercise in peer groups. Probably the instability affected these answers as well.
Two test users that were interested in competitive sports used the planning and monitoring features significantly more than the others. On the other hand, the same two were less eager to download programs from their peers and to interact with them. It is possible that they wanted to focus on themselves and did not expect to find any useful information from their peers. The competitors also were the only ones who did not find the total costs of the service greater than the benefit.
The test users that had themselves bought at least one smart phone application responded to many questions more positively than the others. They thought Wellness was easy to use during the kick-off meeting, getting somewhat less pleased later on. They had nevertheless used almost all features more than the other users had. They were also more willing to continue using Wellness after the evaluation and gave an average grade of 3 points, the highest average grade from any studied subgroup. Their more positive attitude towards Wellness may be explained by the general quality of mobile applications: if the users were accustomed to poorly functioning mobile software in general, they were likely to feel less upset by the deficiencies of Wellness. All in all, the responses were not as positive as hoped for, but the idea behind Wellness was highly appreciated.
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